Objectives/Hypothesis: Osteoblastoma is a slow-growing, locally destructive benign bone neoplasm, rarely occurring in the laryngeal cartilage. We present the case of a professional voice user diagnosed with laryngeal osteoblastoma after microdirect laryngoscopy and endoscopic biopsy. Her treatment required a unique operation, with elements of partial laryngectomy and maintenance of vital endolaryngeal soft tissues, in order to optimize vocal outcome.
INTRODUCTION
Osteoblastoma is a slow-growing, locally destructive benign bone neoplasm, typically occurring in the vertebral column. The incidence of skull and facial involvement, including the cervical spine and temporal, occipital, ethmoid, frontal, sphenoid, and gnathic bones, has been reported as 2% to 20% of all cases of osteoblastoma. 1 Osteoblastoma of the larynx is extremely rare, with only six cases reported in the literature, all of which were in males at least 45 years old. In each case, treatment involved either aggressive resection, such as total laryngectomy in one case and hemilaryngectomy in one case, or other tumor resection procedures that did not spare laryngeal soft tissue. [1] [2] [3] [4] [5] [6] We present the first reported female with osteoblastoma of the thyroid cartilage, treated with en bloc tumor resection but preservation of endolaryngeal soft tissue structures. Osteoblastoma should be distinguished from other bone tumors, such as osteoid osteoma and osteosarcoma, as well as cartilaginous tumors such as chondroma and chondrosarcoma. Tissue biopsy is necessary for definitive diagnosis. Treatment is typically by complete en bloc resection of the lesion.
CASE REPORT
The patient is a 58-year-old woman referred for evaluation in the laryngology clinic after 4 years of worsening dysphonia and throat clearing. Prior to her referral, she had been treated for laryngopharyngeal reflux and possible allergic contributions to her symptoms for years without symptomatic relief. She is a lifetime nonsmoker and nondrinker. She denied dysphagia, odynophagia, otalgia, and hemoptysis. Her voice was moderately hoarse in quality. On laryngeal videostroboscopy, vocal fold mobility was normal bilaterally. There was bruising on the superior surface of the right true vocal fold, with marked submucosal expansion of the fold extending from just below the vibrating margin inferiorly (Fig. 1) . Vibratory capacity was severely reduced under stroboscopic light. Computed tomography (CT) scan of the neck demonstrated an 11 3 14 mm mixed lytic and sclerotic submucosal lesion, with internal calcifications originating from the right thyroid ala with extension to the left anteriorly (Fig. 2) . There was destruction of the inner thyroid cortex with sclerosis and expansion of the adjacent cartilage. The patient was taken to the operating room for microdirect laryngoscopy and endoscopic biopsy through a small lower glottic incision. Intraoperative examination showed marked submucosal expansion beginning just below the free edge of the right true vocal fold (Fig. 3) . There was bruising in the supraglottic tissues and herniation of the right ventricular mucosa. There was no mucosal lesion. Palpation of the convex region demonstrated soft tissue overlying a firmer lesion. Biopsies from the submucosal right laryngeal mass showed circumscribed bone that was producing neoplasm, abutting but not destroying the adjacent thyroid cartilage (Fig. 4) . At higher power, the lesion was comprised of irregular trabeculae of woven bone lined by plump, cytologically bland osteoblasts (Fig. 5) . The stroma between the spicules was highly vascular with scattered osteoclastic giant cells.
Since the patient was a professional voice user, optimizing vocal outcome and complete tumor resection were both important surgical priorities. The lesion would require thyroid cartilage resection, but a tailored operation was designed with the intention of sparing internal laryngeal soft tissue and maintaining or reestablishing anterior commissure (AC) attachments if at all possible. She was taken to the operating room where tracheostomy and complete resection were accomplished via an anterior transcervical approach. Internal laryngeal soft tissues were dissected off the thyroid cartilage from above and below the alae, except at the AC, which was left undisturbed. The superior thyroid cartilage cut anteriorly was made above the tumor margin and just inferior to the anterior commissure attachment. The lateral cartilage cuts were determined by the degree of tumor extension on either side. Clear margins were accomplished without resecting any internal laryngeal soft tissue (Fig. 6) . The patient had no significant dysphagia postoperatively and was discharged home 4 days later. At 1 week postoperatively she was decannulated. At this appointment, her voice was moderately hoarse, the right vocal fold was edematous, and vocal fold mobility was normal bilaterally (Fig. 7) . At 7 weeks postoperatively she had already resumed her professional speaking duties, had mild hoarseness, and the right vocal fold edema was almost completely resolved (Fig. 8) .
DISCUSSION
Osteoblastoma classically presents as localized pain and swelling. Local invasion may produce associated symptoms, such as airway obstruction, dysphonia, or dysphagia if in the larynx. Tumors are typically present for several months or for up to several years before diagnosis. Osteoblastoma can be distinguished from osteoid osteoma clinically, as the latter is rarely progressive, smaller, and typically characterized by sharp, intense local pain not relieved by nonsteroidal anti-inflammatory drugs (NSAIDs) or aspirin. 7, 8 Plain radiographs may fail to demonstrate osteoblastoma. On CT scan, osteoblastoma typically appears as a well-circumscribed, lucent, expansive defect. Like chondrosarcoma, it is often described with internal calcifications and radiopaque areas. It is often "aggressive" in appearance due to expansion into the surrounding soft tissue. The sometimes aggressive-appearing radiologic appearance makes an osteoblastoma difficult to distinguish from an osteosarcoma based on radiology alone. 9, 10 Grossly, osteoblastomas are often within cortex or cancellous bone. The lesion is red or purple due to its hemorrhagic nature, granular in appearance, and has cystic components. 9 Histologically, osteoblastomas are comprised of wellvascularized connective tissue, with dilated capillaries and active production of osteoid and woven bone.
Histology alone cannot distinguish osteoblastoma from osteoid osteoma. However, it can distinguish osteoblastoma from osteosarcoma as osteoblastoma will typically have the following characteristics: lack of nuclear atypia, mineralization of osteoid with a single rim of plump osteoblasts, low mitotic activity, round to oval regular nuclei, and a sharp, noninfiltrative margin. 1, 9 The most mature portion of an osteoblastoma will be at the periphery, with a sharp interface between normal bone and tumor. Rare aggressive osteoblastomas may contain focal areas of large cells with bizarre, atypical, hyperchromatic nuclei or chondroid cells, making those areas indistinguishable from osteosarcomas. However, even these aggressive lesions will lack significant mitotic activity, necrosis, malignant cartilage, or infiltration of the interface between tumor and normal bone. 9, 10 Chondrosarcoma will present with bone invasion presenting as calcification centers within cartilage, infiltrative growth, increased cellularity, nuclear atypia, loss of normal architecture, and increased nuclear-to-cytoplasmic ratio. 8 As with any tumor, large biopsy specimens are critical to adequately assess the tumor type and grade.
Cure is typically achieved by complete en bloc resection of the osteoblastoma. If en bloc resection is not possible and marginal or curettage resection is performed, local recurrence rates range from 10% to 20%. Local recurrence is a risk factor for malignant transformation. Aggressive osteoblastomas have a higher rate of local recurrence, but neither conventional nor aggressive osteoblastomas have been reported to metastasize.
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CONCLUSION
Osteoblastoma of the laryngeal cartilage is a rare occurrence. Radiology alone cannot be used to distinguish osteoblastoma from other boney tumors; tissue biopsy is necessary for definitive diagnosis. Because of our patient's history of professional voice use, treatment required a tailored operation. Her surgery included elements of partial laryngectomy, as if for cancer, and careful dissection and maintenance of vital endolaryngeal soft tissues that would normally be resected en bloc with cartilage when treating for malignancy. We believe that low-grade laryngeal chondrosarcomas or osteosarcomas could be approached in a similar manner.
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